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ABSTRACT
T his  s tu d y  so u g h t  to  d e t e r m in e  the e f fec ts  o f  p r o m p t in g  
o n  the  c a tc h in g  p ro f ic ien cy  o f  y o u n g  m i ld ly  m e n ta l ly  
r e t a rd e d  b o y s .  T h e  s tu d y  r a n d o m ly  a s s ig n e d  sev en ty -  
tw o  7 y e a r  o ld  boys ,  th i r ty -s ix  n o n d i s a b l e d  and  th i r ty - s ix  
m i ld ly  m e n ta l ly  r e ta rd ed ,  to 3 t r e a tm e n t  g roups .  The  
t re a tm en ts  w ere  No,  1 or 3 p rom pts .  The  sub jec ts  were  
in i t ia l ly  g iven  an ca tc h in g  p ro f ic ien cy  pretest .  Next ,  they  
w ere  g iven  6 p rac t ice  sess ions  o v e r  a 2 w eek  per iod .  
F ina l ly ,  they  w ere  g iven  a c a tc h in g  p ro f i c i e n c y  pos t tes t .  
Bo th  the  m e n ta l ly  r e t a rd ed  and  n o n d i s a b le d  g r o u p s  in 
this  s tu d y  im p ro v e d  with  p rac t ice .  In t e rm s  o f  p ro m p t in g ,  
1 p r o m p t  w a s  as  e f fec t iv e  as 3 p rom pts .
INTRODUCTION 
C a tc h in g  is a fu n d a m e n ta l  m o to r  skill  that  r e q u i re s  
the  use  o f  the h a n d (s )  and o the r  body  par ts  to s top  and 
con t ro l  a  tossed  ball  or object .  C a tch ing  is a diff icul t  
m o to r  skill  to  s tudy  b e ca u s e  o f  seven  fac tors  that  
i n f l u e n c e  the  m e a s u r e m e n t  o f  c a t c h in g  p e r fo r m a n c e .  
T h e se  seven  fac tors  are: bal l  size , d i s tan ce  ball t rave ls  
b e fo re  b e ing  c a u g h t ,  m e th o d  o f  ball  p ro jec t ion ,  ball  
d i re c t io n  in re la t ion  to the  c a tch e r ,  ball  speed ,  p reca tch  
c h a n g e  o f  pos i t ion  that is r eq u i red ,  and  a rm /h a n d  
pos i t ion  o f  the  c a tc h e r  (W ic k s t ro m ,  1983). T w o  hand 
c a tc h in g  is a d e v e lo p m e n ta l  skill  that  is g e n e ra l ly  
m a s te red  by ch i ld re n  5 y ea rs  o f  age  (W i l l i am s ,  1983). 
F i s c h m a n  & S c h n e id e r  (1 9 8 5 )  s la ted  that for  success fu l  
o n e - h a n d e d  c a t c h in g  p e r fo r m a n c e  to o c c u r  the  c a t c h e r  
m u s t  be p r o v id e d  th ree  in fo rm a t io n a l  i tem s.  F irs t ,  
" e x te ro ce p t iv e"  (G ib so n ,  1966;  Lee,  1978) w h ich  c o n ce rn s  
i t se l f  w ith  the  bal l 's  f l igh t  c h a rac te r i s t i c s  an d  its loca t ion  
in space .  S e co n d ,  "p ro p r io c ep t iv e"  w hich  invo lves  the 
l im b  p os i t ion  that is used  to a cc o m p l i sh  the  ca tch .
F ina l ly ,  the c a tc h e r  m us t  c o o rd in a te  these  tw o  so u rce s  o f  
in fo rm a t io n  " e x p ro p r io c e p t iv e ly "  (L ee ,  1978)  so the  l imb 
is m o v e d  to  the  co r rec t  po in t  o f  in te rcep t ion  at p rec ise ly  
the  r igh t  m o m en t .  T h is  in fo rm at ion  is u t i l ized  by o lde r
1
2i n d iv id u a l s  p o s se s s in g  m a tu re  c a t c h in g  abi l i ty .  H o w e v e r ,  
c h i ld re n ,  e sp e c ia l ly  d i sa b le d  c h i ld re n ,  m a y  lack  the 
n e c e s sa ry  p e rcep tu a l  m o to r  an d  t im in g  sk i l ls  to  use this  
im p o r tan t  in fo rm at ion  (D o b b in s  & R ar ick ,  1977; Ross  & 
R oss ,  1981; B yde  & M cC le n ag h a n ,  1984). W ad e  (1 9 8 0 )  
r e p o r t e d  th a t  m e n ta l l y  r e t a rd e d  su b je c t s  hav e  a t e n d e n c y  
to  be im p u l s iv e  w h e n  p e r fo rm in g  m o to r  tasks d u e  to a 
lack o f  e x p e r i e n c e  and  e x p o s u re  to those m o to r  tasks .
R E V IE W  O F  LIT ER A TU R E 
A rev iew  o f  research  on the c o m p a r i so n  o f  m o to r ic  
a b i l i t i e s  b e tw e e n  n o n d i s a b l e d  an d  m i ld ly  m e n ta l ly  
r e t a rd e d  s tu d e n t s  has  found  tha t  the  m i ld ly  m en ta l ly
r e ta rd e d  a re  g e n e ra l ly  2 to  4 yea rs  beh ind
d e v e l o p m e n t a l l y  c o m p a r e d  w i th  t h e i r  n o n d i s a b l e d  p e e r s  
d u r in g  c h i ld h o o d  (Ulr ich ,  1983). T h e se  skills cons is t  o f  a 
w id e  r an g e  o f  gross  and  f ine  m o to r  ab i l i t ies  such  as 
ru n n in g ,  j u m p i n g ,  th ro w in g ,  b a lan ce ,  an d  ac t iv i t ie s  that  
r e q u i re  m a n u a l  d ex te r i ty .  R ese a rch  f in d in g s  a l so  ind ica te
tha t  th is  g a p  in c rea se s  w ith  age  and  sever i ty  o f
i m p a i r m e n t  to  to in te l lec tua l  f u n c t io n in g  (B ru in in k s ,
1974;  U lr ich ,  1983). F u r th e rm o re ,  the re  is e v id e n c e  
s u g g e s t i n g  tha t  m e n ta l l y  r e t a rd e d  i n d iv id u a l s  e x p e r i e n c e  
d i f f i c u l ty  r e s p o n d i n g  to  the  e x p e r im e n ta l  task  p r e s e n te d  
to  th e m  b e c a u s e  the i r  p e r c e p t u a l / m o to r  ( P /M )  sk il ls  a re
3in fe r io r  to thei r  nondisab led  peers  (D obb ins  & Rurick ,  
1977; Ross  & Ross, 1981).
I n c o rp o r a t in g  a p p ro p r i a t e  l ea rn in g  s t r a t e g ie s  ea r ly  
in the d e v e lo p m e n t  of  m o to r  skills helps MR chi ldren  
learn to  co m p e n s a te  for  the ir  d ec reased  cogn i t ive  
abil i t ies.  W ad e ,  Hoover ,  and Newell  (1983)  p roposed  a 
m e thod  to inst ruct MR ind iv iduals  based on analys is  o f  
the  in d iv id u a l ’s capab i l i t ie s  in re la t ion  to req u i rem en ts  o f  
the task(s)  to be learned.  Vernon (1986)  s ta ted that 
d i f f e r e n c e s  in p e r fo r m a n c e  b e tw e e n  m e n ta l ly  re ta rded  
(M R )  and  nondisab led  (N D )  individuals  on a varie ty  o f  
cog n i t iv e  tasks  m ay  be a t tr ibuted to d i f fe rences  in the 
speed  o f  e x ecu t io n  o f  basic in fo rm at ion  processes  and 
p ro b le m -s o lv in g  sk il ls  and s t ra teg ies  ra the r  than to 
kn o w led g e  d i f fe rences .  He s ta ted that MR ind iv idua ls  
genera l ly  fail to  use learn ing  s tra teg ies  before  tra in ing; 
ho w ev er ,  they  can  im p lem en t  a  s t ra tegy  and im prove  
the i r  p e r fo rm a n c e  with m in im al  ins t ruc t ion  o r  co ach in g .  
The  r e v ie w  o f  l i te ra ture  dea l ing  with  m e m o ry  p rocesses  
and p ro m p t in g  has  been  l imited to s tudies  dea l ing  with  
young  ch i ld ren  and  s tudies  dea l ing  with the m en ta l ly  
re tarded .  T h e se  s tudies  have  show n the use of  
p rom pt ing  can  assis t  young  ND chi ldren  to increase  their  
p e r fo rm a n c e  levels  c o m p a rab le  to ch i ld re n  several  years
4o lde r  (F lavell ,  1970; W in th e r  & T hom as ,  1981).
P ro m p t in g  is de f ined  as an ins truct ion to at tend to a 
pa r t icu la r  a spec t  of  a m ul t i -d im ens iona l  s t im ulus  o r  to 
car ry  out a par t icu la r  opera t ion  on it (Hart ley ,  Kieley  & 
S lab ach ,  1990). P rom pts  reduce  the l e a r n e r ’s uncer ta in ty  
a b o u t  the u p c o m in g  s t imulus .  S tudies  dea l ing  with 
m e m o ry  p ro cesses  and p ro m p t in g  have  show n  that 
p ro m p t in g  can he lp  MR ch i ldren  increase  their 
p e r fo r m a n c e  levels  c o m p a ra b le  to ch i ld ren  severa l  years  
o ld e r  (El lis,  1970; Brown,  1974; Kelso, G oodm an ,  S tamm, 
Hayes ,  1979; Reid ,  1980; Horgan,  1983). Sugden  (1978)  
found that m i ld ly  MR chi ldren  were  less l ikely to  use 
p ro m p t in g  than thei r  nond isab led  peers.  Kelso  et al. 
( 1 9 7 9 )  c o n d u c te d  3 l inea r  p o s i t ion ing  ex p e r im e n t s  with  
35 mild  MR students .  T hey  reported  that the MR 
ch i ld ren  cou ld  m ain ta in  k ines the t ic  in fo rm at ion  up to 7 
seconds.  T h ese  resea rchers  also  s tated that w hi le  no 
r ehea rsa l  s t ra teg ies  were  p rov ided  to the sub jec ts ,  it 
m igh t  be benef ic ia l  to ex am in e  w he the r  the use of  
rehea rsa l  s t r a teg ies  w ou ld  e n h a n c e  the m e m o ry  and 
m o to r  p e r fo rm an ce  o f  MR indiv iduals .
A t ten t ional  focus ing  (A F )  is a cogn i t ive  s trategy 
d e s ig n e d  to e n co u ra g e  the p e r fo rm er  to: focus  their  
a t t en t io n  tow ard ,  ident i fy ,  in terpe t ,  and r e sp o n d  to
5cr i t ica l  task re la ted  in fo rm at ion  ( K a h n e m a n ,  1973; 
W hi t ing ,  1975 and S inger ,  C auraugh ,  Tennen t ,  M urphey ,  
C h en ,  and L ido r  1991). These  s tudies  genera l ly  have 
used nond isab led  co l lege -aged  subjec ts .  S inger  et al 
(1 9 9 1 )  s ta ted that the use o f  A F  s trategies  are sugges ted  
as des i rab le  by scholars ,  but very li tt le research  has  been 
c o m p le te d  in this  area. Z ieg le r  (1987)  repor ted  that 
b e g in n in g  tennis  p layers  cou ld  im p ro v e  the ir  acqu is t ion
o f  g roundst rokes  by using AF. She had her  subjects  focus
on 3 obse rva t iona l  keys  and 1 in ter im key: 1) to d ev e lo p  
ear ly  t rack ing  skills,  as soon they saw the ball leav ing  the 
tennis  ball p ro jec t ion ,  they were to qu ie t ly  vocal ize  the 
word  "ball";  2) to focus  on the pa thway  o f  the ball ,  when 
the ball  bounced  they  were to qu ie t ly  vocal ize  the word  
"bounce";  3) to focus  on con tac t ing  the ball  with the 
r acque t ,  w hen  they  o b se rv ed  the ball  con tac t in g  the 
racque t  they were  to  quie t ly  vocal ize  the w ord  "hit"; and 
4)  to  get phys ica l ly  ready for  the next  return they  were  
to qu ie t ly  vocal ize  the word  "ready".
A search for l i tera ture on c a tch ing  and the
d e v e lo p m en t  o f  ca tch ing  skill  for  young  MR ch i ld ren  
found few studies  (Johnson ,  1973; Ryan,  1977; Ulr ich; 
1983). Johnson  (1973)  s tudied the ef fect  o f  using a 
spec ia l ly  d e s ig n e d  m echan ica l  ap p a ra tu s  to p ro jec t  the
6ball  with  50  modera te ly  MR students  8 to 10 years  of  
age. He reported n o n s i g n i f i c a n t  d i f fe rences  be tw een  a 
m e c h a n ic a l  th ro w in g  ap p a ra tu s  t r e a tm e n t  g ro u p  and  the 
hand  tossed  con tro l  group.  Ryan  (1977)  reported  that  
n o n d isa b le d  6 and 8 yea r -o ld  sub jec ts  d e m o n s t r a t e d  
m o re  m a tu re  c a tc h in g  pa t te rns  than their  MR peers.
Ulr ich  (1983)  found that 50% of  the nond isab led  subjec ts  
d e m o n s t r a te d  c r i te r ion  level c a tc h in g  p e r fo rm a n c e  by age 
7; how ever ,  50%  of  the mildly MR subjec ts  did  not reach 
the  cr i te r ion  level o f  ca tch ing  pe r fo rm ance  until age 10.
M ost  re search  on ca tch ing  and the d e v e lo p m e n t  of  
ca tch in g  skill  for  nond isab led  y oung  ch i ld ren  co n ce rn s  
i tse lf  with the fo l lowing factors : ball size, ball color ,  
d i s t a n c e  and  t r a je c to ry / in te rce p t io n  o f  the ob jec t  r a th e r  
than the qua l i ta t ive  aspects  o f  the skill  i tself 
(M c C le n a g h an  & G al lahue ,  1978; Herkowitz ,  1978; 
W icks t rom ,  1983; W il l iam s ,  1983). R id en o u r  (1974)  
found  that hor izon ta l  d is tance  and speed of  the ball were  
m ore  im por tan t  than ball size in help ing  y oung  chi ldren  
beco m e  success fu l  in ca tch ing .  Payne  (1982)  reported  
that firs t  g rade  ch i ld ren  were  m ore  success fu l  at c a tch in g  
w hen  us ing  10 inch p layg round  bal ls  c o m p a re d  to e i ther  
a 6 or  an 8 and 1/2 inch p layground  ball. Belka  (1985)  
c o n d u c te d  3 ex p e r im en ts  and found:  E x p e r im en t  1- no
7s ign if ican t  d i f fe rences  on the e f fec ts  o f  3 ball s izes  (5, 7,  
and  8 -1 /2  in c h e s )  on c a tc h in g  scores ;  E x p e r im e n t  2- that 
ch es t  he igh t  c a tch in g  was  su p e r io r  to e i th e r  wais t  or knee  
he igh t  c a tch in g  scores ;  and ,  E x p e r im e n t  3- c a tc h in g  scores  
f ro m  8 feet  w as  super io r  to e i ther  13 or 18 feet for 
ch i ld re n  6 and  8 years  old.
By  in t ro d u c in g  p r o m p t in g  t e c h n iq u e s  d u r in g  in s t ru c t io n  
in m o to r  skill  d e v e lo p m e n t  c la sses ,  y o u n g  m i ld ly  M R ch i ld ren  
c o u ld  d e v e lo p  skil ls  on how  to use a p ro m p t  in p rep a ra t io n  for  
p e r fo rm in g  m o to r  skills .  Th is  m ay  increase  the i r  m o to r  ski lls  
to  leve ls  that  m o re  c lose ly  ap p ro x im a te  those  o f  the i r  
n o n d i sa b le d  peers .  P ro m p t in g  m igh t  e n a b le  m o re  m i ld ly  MR 
s tu d e n t s  to p a r t i c ip a te  and in te rac t  w i th  n o n d i s a b l e d  s tu d e n t s  
in r e g u la r  phys ica l  ed u ca t io n  c lasses  ins tead  o f  b e in g  p laced  in 
a s e g re g a t e d  a d a p te d  phys ica l  e d u c a t io n  c lass .
PURPOSE
T h e  p u rp o se  o f  this  s tudy  w a s  to d e te rm in e  the 
e f fec ts  o f  d i f f e re n t  am o u n ts  o f  p r o m p t in g  on the ca tch in g  
ab i l i ty  o f  m i ld ly  M R ch i ldren .
H y p o t h e s i s
T h e  use  o f  p ro m p t in g  will  im p ro v e  the c a tc h in g  
p ro f i c i e n c y  o f  m i ld ly  m en ta l ly  r e ta rded  ch i ld ren  to leve ls  
th a t  c lo s e ly  a p p r o x im a te  th e i r  n o n h a n d i c a p p e d  peers .
METHOD
S u b j e c t s
Th is  s tudy in c lu d ed  7 2  m a le  sub jec ts  w h o  h ad  a 
ch ro n o lo g ic a l  age  o f  7.0 years  to 7 years  11 m on ths  : 36  
n o n d i sa b le d  and  3 6  m i ld ly  MR s tuden ts  w h o  had  IQ 
scores  r a n g in g  f ro m  55 - 70  on a s tan d a rd ized  
in te l l ig en ce  sca le  ( s ta te  o f  L o u is ian a  c r i te r ia  for  s tuden ts  
c lass i f ied  as m i ld ly  M R,  Bullet in  1508, L ou is iana  Dept ,  of 
E d u c a t io n ,  1983),  and w h o  q u a l i f i e d  for  a d a p te d  p h y s ica l  
e d u c a t io n  se rv ices  in the m i ld ly  m o to r  de f ic i t  r an g e  
(b ased  on  s ta te  o f  L o u i s i a n a  c r i te r ia  for  s tuden ts  
e l ig ib i l i ty  fo r  a d a p te d  phys ica l  e d u c a t io n .  B u l le t in  1641,  
L o u is ia n a  Dept ,  o f  E d u ca t io n ,  1989) (see  A p p e n d ix  A). 
T h e s e  s tu d en ts  d e m o n s t r a t e d  f rom  4 5 %  to 6 9 %  
c o m p e t e n c y  on  the r eq u i red  s ta te  m o to r  p ro f i c i e n c y  test.  
An e q u a l  n u m b e r  o f  sub jec ts  f rom  eac h  g ro u p  w ere  
r a n d o m ly  a s s ig n ed  to e i th e r  the con tro l  g ro u p  o r  one  o f  
the  tw o  e x p e r im e n ta l  t r e a tm e n t  g ro u p s .  All  s tu d e n ts  
p a r t i c ip a t i n g  in the e x p e r i m e n t  s u b m i t t e d  
p a r e n t a l / c u s to d ia l  p e r m is s io n  f o rm s  ( see  A p p e n d ix  B). 
P r o c e d u r e
A c a t c h in g  p re - te s t  w as  g iven  in d iv id u a l ly  to  each  
su b jec t  u s in g  C ash in ' s  (1 9 7 4 )  s c o r in g  sca le  ( see  A p p e n d ix  
C)  o f  ca tch ing  abil i ty .  Each  sub jec t  was  g iven  1 p rac t ice
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9and 12 test trials.  Each  subjec t  was a l ternate ly  g iven  tw o  
r am p  trials  then tw o  underhand  tossed trials  (w ith  a total 
o f  tw e lve  trials) try ing to catch  a 7 inch p layground  ball 
that had  been rolled o f f  a r am p  or tossed to  chest  height.  
Balls  were  bounced  or  tossed be tween wais t  and chest  
he igh t  and with in  the subjec t ' s  shou lder  w idth  to be 
coun ted  as a trial , if not the trial was d isa l low ed  and 
a n o th e r  trial  was  g iven .  T he  r a m p /u n d e rh a n d  toss 
d e l ive ry  m e thod  was  used for  the p rac t ice  sess ions  and 
p o s t - t e s t .
T h e  r a m p /u n d e rh a n d  toss  m e th o d  o f  ball  d e l iv e ry  
was  cho sen  to s tandard ize  the speed,  fl ight,  and  bounce  
charac te r is t ics  for  all subjec ts  (see A ppend ix  D) based on 
the resul ts  o f  the pilot s tudy (A ppendix  E). The 7 inch 
p layg round  ball  was  chosen  based  on the rev iew  o f  the 
li terature. T h is  size ball  is large enough  to be caught  and 
con t ro l led  with 2 hands  yet still al low the subjec ts  the 
o p p o r tu n i ty  to use a m a tu re  c a tch ing  pat tern (M orr is ,  
1980; H erkow i tz ,  1978). Hand  posit ion was  s tandard ized  
with each  subjec t  us ing  a " thumbs  up" hand pos i t ion  with 
each  subjec t  in fo rm ed  to "catch with hands  only"  which  
p ro m o te s  a m o re  m a tu re  c a tc h in g  pat tern.
T he  pre- tes t ,  p rac t ice  and pos t- tes t  sess ions  were  
v ideo taped  and  scored  by the ex p e r im e n te r  as wel l  as 2
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i n d e p e n d e n t  s co re r s  ( c e r t i f i e d  a d a p te d  p h y s ic a l  e d u c a t i o n  
t each e r s ) .  T h e  score rs  w ere  t ra ined  and had o b ta in e d  an 
in te r - ra te r  r e l iab i l i ty  ra t ing  o f  r= .9 0  on sco r ing  the 
p rac t ice  se ss io n s  (see ap p e n d ix  F).
T w o  p r a c t i c e  s t r a t e g i e s  ( t r e a t m e n t s )  d i f f e r e n t i a t e d  
by the  n u m b e r  o f  p r o m p ts  w ere  in c lu d e d  in this s tudy.  
T h e  use o f  p ro m p ts  is r e c o m m e n d e d  for  MR ch i ld ren  (e.g. 
B e lm o n t  an d  B u t t e r f i e l d , 1978). Sher r i l l  (1 9 8 6 )  in d ic a te d  
tha t  sho r t ,  e x p l i c i t  c o m m a n d s  are  bene f ic ia l  w h en  
in s t ru c t in g  M R  ch i ld ren .  T h ree  m a jo r  a spec ts  o f  c a tch in g  
( W i c k s t r o m ,  1983)  w e re  e m p h a s i z e d  by the  p ro m p ts ,  
n a m e ly ,  the r e ad y  po s i t io n ,  h an d  p o s i t io n ,  and  a t ten t ion  
to  the ball .  T h e  t rea tm en ts  used:  (1)  one  term,  "get 
r e ad y "  for  the one p r o m p t  g roup ,  and ,  (2)  three  te rm s ,
"get  read y " ,  "hands" ,  and  "ball"  for  the th ree  p ro m p ts  
g roup .  T h e  su b jec ts  in the  fi rs t  t re a tm en t  g ro u p  w ere  
in s t ru c te d  to "ge t  r e a d y "  in the p ro p e r  p r e p a ra to ry  b o d y  
po s i t io n  to ca tch  the ball .  T h e  sub jec ts  in the second  
t r e a tm e n t  g ro u p  w ere  in s t ru c ted  to get in the p ro p e r  
p r e p a ra to ry  p o s i t io n  to ca tch  the bal l  w h e n  they h e a r  
"ge t  r e a d y " .  T h e n  the  e x p e r im e n te r  sa id  " h a n d s ” so the 
su b jec t  w o u ld  b r ing  his  h ands  up  to the p ro p e r  pos i t ion .  
F in a l ly ,  the  e x p e r i m e n t e r  p r e sen te d  the  bal l  and  sa id  
"bal l"  p r io r  to  ro l l ing  the bal l  d o w n  the r a m p  or  toss ing
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the ball  underhand  to the subject.  The  subjects  in the 
con t ro l  g ro u p  rece ived  no p rom pt ing  o r  ca tch ing  
ins truct ion  dur ing  the prac t ice  or test ing sessions . The 
sub jec ts  in each  g ro u p  rece ived  indiv idual  prac t ice  
sess ions.  Each subjec t  had 24 ca tch ing  trials per  pract ice  
sess ion  (12 ram p and 12 underhand  toss,  in b locks  o f  2 
ram p ,  then 2 tossed)  three times  a w eek  for  two weeks  
(total o f  120 ca tches  over  two w eeks)  using the 
a p p r o p r i a t e  p r o m p t in g  s t ra tegy .  A p re - t e s t /p o s t - te s t  
fo rm at  us ing  Cash in 's  (1974)  scoring scale of  ca tch ing  
abil i ty  was  used in this  study. Each subjec t  was given 1 
prac t ice  trial per  de l ivery  sys tem  then 12 test tria ls  (in 
b locks  o f  2 ramp,  then 2 tossed)  w ithout  any p rom pt ing  
for  both the pre and post- tes t .  D if fe rences  a m o n g  g roups  
(mild ly  MR, and  nondisab led) ;  t rea tments  (0, I, and 3 
p ro m p ts ) ,  r e p e a ted  m easu res ;  and d ev ic e  ( ram p  or  hand-  
to ssed ) ,  r e p e a ted  m e asu re s  were d e te rm in e d  by a 2x3x2  
A N O V A  (p<.05) (see Appendix  G). Post hoc A N O V A s,  
S tu d en t  N e u m a n - K e u l s  m u l t ip le  c o m p a r i so n ,  and pa i red  
t- tes ts  fo l lo w -u p s  were used for  s ign if ican t  main  ef fec ts  
o f  g roup  and  in teract ion .
RESULTS AND DISCUSSION 
The  f ind ings  are presen ted  and d iscussed  in two 
sect ions .  T h e  first  sect ion deals  with d i f fe rences  be tw een
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g ro u p s  &  p ro m p ts  in c a tch in g  p ro f ic ien cy  in c lu d in g  t ime 
( p re - t e s t ,  p os t - te s t ) ,  the second  s ec t io n  d e a l s  w i th  
d i f f e r e n c e s  b e tw e e n  g ro u p s  and  p r o m p t s  in c a t c h in g  
p ro f i c i e n c y  in c lud ing  d e v ic e  ( ram p ,  tossed) .  M ean  sco res  
and  s tan d a rd  d e v ia t io n s  tab les  are  in c lu d ed  in A p p e n d ix  H. 
T i m e
T a b le  1 su m m a r iz e s  the resu l ts  o f  the 
p r o m p t / g r o u p / t i m e  A N O V A .  It r e v e a l e d  the  m a in  e f f e c t s  
o f  G roup ,  E ( l , 6 6 ) = l  1,0,w as  s ta t is t ica l ly  s ign i f ican t  (p  <
.05) as wel l  as the in terac t ion  e f fec t  o f  P ro m p t  w i th  T im e  
( P re - t e s t ,P o s t - t e s t )  E . (2 ,6 6 )= 5 .5 .  T h e  N D  g roup  had 
h igher  scores  than the MR group.  An A N O V A ,  with  
S tu d e n t  N e u m a n  K euls  (S N K )  fo l lo w -u p  for  t re a tm e n t  at 
the  p re -  an d  pos t - te s t  r ev ea led  that  I P ro m p t  and  3 
P ro m p ts  w ere  both su p e r io r  to N o  P ro m p ts ,  but  not  
d i f f e r e n t  f rom  e ac h  o th e r  on  both the pre-  and pos t - te s t  
(T ab le  2). Pa i red  t - tes t  r evea led  (T ab le  3)  revea led  that  
s co re s  fo r  e a c h  g r o u p  inc reased  and  w ere  s ig n i f ican t ly  
d i f f e r e n t  f rom  pre-  to pos t- tes t .
D e v ic e
T a b le  4 s u m m a r iz e s  the resu l ts  o f  the 
P r o m p t /G r o u p /D e v ic e  A N O V A .  T h i s  A N O V A  rev ea led  the  m a in  
e f fec ts  o f  G r o u p  E(  1 ,66)= 11.0, P ro m p t  E (2 ,6 6 )= 4 .4  and  D ev ice  
E ( l , 6 6 ) = 5 4 . 2  w e re  s ta t is t ica l ly  s ign i f ican t  (p  < .05).  The
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G r o u p  by P ro m p t  P re /P o s t  A N O V A  S u m m a r y  T a b le
G r o u p  by P ro m p t  P re /P os t  A N O V A  S u m m a r y  T a b le
S o u r c e d f SS MS F P
G ro u p  (G) 1 2 2 2 . 5 0 7 2 2 2 . 5 0 7 1 1 . 0 0 3 0 . 0 0  15"
P r o m p t 2 1 7 9 . 4 3 1 8 9 . 7  15 4 . 4 3 6 0 . 0 1 5 6 *
G x P 2 2 0 . 1 8 1 1 0 . 0 9 0 0 . 4 9 9 0 . 6 0 9 4
E r r o r 6 6 1 3 3 4 . 7 0 8 2 0 . 2 2 3 -------------
T i m e  (T) 1 1 3 4 . 1 7 4 1 3 4 . 1 7 4 5 4 . 5 9 3 0 . 0 0 0 0 "
G x T 1 4 . 3 4 0 4 . 3 4 1 . 7 6 6 0 . 1 8 8 5
P x T 2 2 7 . 1 8 1 1 3 . 5 9 0 5 . 5 3 0 0 . 0 0 6 0 *
G x P x T 2 5 . 5 9 7 2 . 7 9 9 1 . 1 3 9 0 . 3 2 6 4
E r r o r 6 6 1 6 2 . 2 0 8 2 . 4 5 8
* Significant p < .05
Tab le  2
Prom pt  by Pre/Post A N O V A  & SN K  Sum m ary  Table  
P ro m p t  (Pre tes t)  A N O V A  S u m m ary  Table
S o u r c e d f SS MS F P
P r o m p t 2 1 0 3 . 5 2 6 5 1 . 7 6 4 4 . 0 4 2 0 . 0 2 2 *
R e s i d u a l 6 9 8 8 3 . 7 5 0 1 2 . 8 0 8
* Significant p < .05
P rom pt  Pretes t  SNK S um m ary  Tab le
N o  P ro m p ts 1 P ro m p t 3 P ro m p ts
N o  P ro m p ts XX S* S*
1 P ro m p t NS XX NS
3 P ro m p ts NS NS XX
* Significant p < .05
Table  2 C on t inued
Prom pt  (Pos t te s t )  A N O V A  S u m m ary  Tab le
S o u r c e d f SS MS F P
P r o m p t 2 1 0 3 . 0 8 3 5 1 . 5 4 2 4 . 1 0 8 0 . 0 2 1 *
R e s i d u a l 6 9 8 6 5 . 7 9 2 1 2 . 5 4 6 ------- -------
* Signif icant  p < .05
Prom pt  Post tes t  S N K  S u m m a ry  Table
N o  P rom pts 1 P rom pt 3 P ro m p ts
N o  P ro m p ts XX S* S*
1 P ro m p t NS XX NS
3 P ro m p ts NS NS XX
* Significant  p < .05
Table 3
Prom pt  G ro u p  M eans  & Paired T-Tests
Pre x Post  X t P<
No P ro m p ts 4 3 . 0 8 4 5 . 0 8 3 . 9 2 0 . 0 0 0 7 *
1 P ro m p t 4 5 . 0 4 4 8 . 0 0 6 . 0 3 0 . 0 0 0 1 *
3 P ro m p ts 4 5 . 9 6 4 6 . 7 9 2 . 3 5 0 . 0 2 7 8 *
* Significant p < .05
Table  4
G ro u p  x P rom pt  x Device  A N O V A  S u m m a ry  T ab le
S o u r c e d f SS MS F P
G ro u p  (G) 1 2 2 2 . 5 0 7 2 2 2 . 5 0 7 1 1 . 0 0 3 0 0 . 0 0 2 *
P r o m p t 2 1 7 9 . 4 3 1 8 9 . 7  15 4 . 4 3 6 0 . 0 1 6 *
G x P 2 2 0 . 1 8 1 1 0 . 0 9 0 0 . 4 9 9 0 . 6 0 9
E r r o r 6 6 1 3 3 4 . 7 0 8 2 0 . 2 2 3
Device  (D) 1 2 3 2 . 5 6 2 2 3 2 . 5 6 2 5 4 . 1  6 5 0 . 0 0 0 *
G x D 1 1 2 . 8 4 0 1 2 . 8 4 0 2 . 9 9 1 0 . 0 8 8
P x  D 2 1 4 . 5 4 2 7 . 2 7 1 1 . 6 9 3 0 . 1 9 2
G x P x D 2 1 2 . 1 8 1 6 . 0 9 0 1 . 4 1 8 0 . 2 4 9
E r r o r 6 6 2 8 3 . 3 7 5 4 . 2 9 4
* Significant p < .05
Table 5
SNK Prompt  G roup  for Main Effect- Device
P r o m p t  G ro u p No 1 3
N o  P ro m p ts XX S* S*
1 P ro m p t NS XX NS
3 P ro m p ts NS NS XX
* Significant p < .05
1 9
nondisub led  (N D )  g roup  was superior  to the MR (M R) 
group.  T he  SNK fo llow-up of  the main effect (Table  5) 
revea led  3 P ro m p ts  were  s ign if ican t ly  super ior  to No 
P rom pts ,  and 1 P rompt  was  s ignif icant ly  super io r  to No 
P ro m p ts ,  with  no s ign if ican t  d i f fe rence  be tw een  1 P rom pt  
and 3 P rom pts  groups.  The  R am p scores  were  super ior  to 
Toss  scores.
D is c u s s io n
The analys is  o f  ca tch ing  p rof ic iency  shows that 
p rom pt ing  is importan t  to chi ldren.  It helps them  at tend to the 
task at hand,  by focusing  their  a t tent ion on what  is required  to 
accom pl ish  that m otor  task. Both the MR and nond isab led  
g ro u p s  in this  study im proved  with pract ice  (Figure 1). The 
m e n ta l ly  r e ta rd ed  group 's  p o s t - t r e a tm e n t  m ean  w as  s im i la r  to 
the n o n d isa b le d  g ro u p 's  p re - t r e a tm e n t  m ea n  w hich  su g g es t s  
that d i f fe ren ces  in pre-test  scores  b e tw een  g roups  may be 
exper ien t ia l  in nature.  In te rms  of  p rom pting ,  I p rompt  was  as 
e f fec t ive  as  3 prompts .  In this study, there was  a trend for 1 
p rom pt  scores  to increase  m ore  than 3 p rompts  scores,  
a l though  it was  not s ignif icant ly  d i f feren t  in the fo l low -up  
analys is  o f  the Prompt  x T im e  interact ion . (figure 2). It is 
poss ib le  tha t  1 p rom pt  p rov ided  jus t  the r ight am oun t  o f  
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p r o v id e d  o v e r - s t im u la t io n  w h ich  d e c re a se d  c a tch in g  
prepara t ion ;  or  that 3 p rom pts  are 
not necessary  for  this age g roup  and m o to r  task. It is 
a lso  poss ib le  that  p ro m p t in g  as re la ted  to a t ten t ional  
focus  for  the 3 p rompts  group,  "get ready,  hands,  ball" 
d idn 't  get  the subjects  to focus on the ball,  or that  the 
t iming o f  the 3 p rom pts  were too close together  to help  
im p ro v e  c a tc h in g  scores .
The use of  the r am p  project ion dev ice  in this s tudy 
was  super io r  to  the hand toss com pared  to Johnson  
(1 9 7 3 )  s tudy  w ho  repor ted  n o n s ig n i f i c a n t  f ind ings  with  
the  use of  a m echan ica l  th row ing  appara tus .  The  ramp 
dev ice  used in this  s tudy d id  not ap pear  th rea ten ing  to 
the sub jec ts  w hich  m ay  be the reason  for  d i f fe rences  
be tw een  the two studies .  Based  on a  variety  o f  ball 
p ro jec t ion  dev ices  tested in the pilot s tudy for this s tudy, 
the r am p  de l ivery  m ethod  was  chosen .  The reason  that  
N D  had higher  scores  than thei r  MR subjects  in this study 
may be due to ND children be ing exposed  to m ore  
oppor tun i t ies  to  p rac t ice  thei r  ca tch ing  skills,  e.g. ,  
pa r t ic ipa t ion  in o rg an ized  lit t le league sports  p rog ram s ,  
than the ir  MR peers.
R e c o m m e n d a t io n s  for  fu r the r  s tudy  inc lude :  
s tudy ing  the ef fec ts  o f  p rom pt ing  you n g e r  chi ldren;  N D
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and MR chi ldren  m atched  by menta l age;  fo l low -up  on 
the e f fec t  o f  p rac t ice ,  massed  versus  d is t r ibu ted  on 
ca tch ing  prof ic iency ,  or o the r  m oto r  tasks on MR children; 
the inclusion  o f  a var ie ty  of  d isab l ing  cond i t ions  such as 
the lea rn ing  d isab led  and aut is t ic  to de te rm ine  the e f fec t  
of  p ro m p t in g  on those specific  d isab l ing  condi t ions .
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APPENDIX A
Bulletin 1641: CTAPE
Bulletin 1641: C T A P E  
M otor  Deficit  Cri teria
C T A P E  Score Class  Set t ing M otor  Def icit
100% - 70% Regular  PE N o n e
4 5 %  - 6 9 % A d a p t e d  P E M i l d
44%  - 20% A d ap ted  PE M o d e r a t e
19% and A dap ted  PE S e v e r e
N o te :  M R  S t u d e n t s  i n c l u d e d  in  S t u d y  
S c o r e d  a t  t h i s  Leve l  on  C T A P E
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APPENDIX B
P A R E N T A L  PERMISSION SLIP
D e a r  P a r e n t /G u a r d i a n :
M y nam e is Joseph  G. Schmalfe ld t ,  an d  I doctora l  s tudent  
at  Lou is iana  Sta te  Univers i ty  in Baton Rouge  I am  coord ina t ing  a 
m o to r  p ro f ic iency  s tudy at LSU and need  male  ch i ld ren  7 years  
old fo r  subjec ts .  Litt le research  has been co m p le ted  on ca tch ing  
abi l i ty  and young  ch i ld ren  so your  chi ld 's  par t ic ipa t ion  is 
g r e a t ly  a p p r e c i a t e d .
All  ch i ld ren  will be prov ide  indiv idual p rac t ice  in 
d e v e lo p m e n t  o f  c a tch ing  skills,  and  will  be in d iv idua l ly  tested 
an d  v ideo taped  at their  school at  the m ost  co n v en ie n t  t im e  for  
y ou r  ch i ld  and h is /her  teacher .  Approva l  o f  the specific  
a r ran g e m e n ts  will  be sough t  f rom  the bu i ld ing  pr inc ipa l .  All 
m o to r  p ro f ic iency  da ta  and  test resul ts  are  c o n f i d e n t i a l , and 
your  chi ld  will  N O T  be identified in any  report .
P a re n t /g u a rd ia n  wil l  be p ro v id e d  test  r e su l t s  upon  reques t .
N o  s c h o o l  p l a c e m e n t  d e c i s i o n s  w i l l  b e  d e t e r m i n e d  
b y  y o u r  p e r m i s s i o n  t o  a l l o w  y o u r  c h i ld  t o  be  t e s t e d .  I f
you will a l low your  ch i ld  to be in this research  s tudy,  please 
c o m p le te  the the perm iss ion  form  on the nex t  page  and  re turn  
the form to  your  ch i ld ’s c lass room  teacher .  If  you have any 
q u es t io n s  abou t  the research  s tudy,  please  call  m e  at hom e  652-  
4949  M -F  8 :00P M  to 10:00PM.
S i n c e r e l y ,
Joseph  G. Schm alfe ld t  
1421 M ee k e r  L o o p  




T E S T I N G  P E R M I S S I O N  S L I P
I , ________________________  give my consen t  to al low _______________________
(Pr in t  N a m e )  (Print Child 's  Name)
to be v ideo taped  while  ca tch ing  a seven inch  p layg round  ball  
bounced  soft ly  to  ches t  height.  I unders tand  that m y  chi ld 's  ca tch ing  
ab i l i ty  da ta / t e s t  resu l ts  are c o n f i d e n t i a l , and  that my child  will  
N O T  be identi fied in any report .  N o  s c h o o l  p l a c e m e n t  d e c i s i o n s  
w i l l  b e  d e t e r m i n e d  b y  y o u r  p e r m i s s i o n  to  a l l o w  y o u r  c h i l d  
to  b e  t e s t e d .
( S ig n a tu r e  o f  P a r e n t /G u a r d i a n )  (Date)
(Chi ld 's  Age)  (School  Child  a t tends)
(Date of  Birth) ( C h i ld ’s c lass room  teacher)




C a s h in ’s C atch ing  Processing Scale
P o i n t s C a tc h D escr ip t ive  C r i t e r i a
5 Clean Catch S im ultaneous  tw o-hand  g r a s p  and 
im m ed ia te  c o n t ro l  (w i th o u t  
s lapping  or  squeezing the ball).
4 Juggle Catch Initia l  hand contac t  not 
s im u l ta n eo u s  an d  w ithou t  
im m ed ia te  co n t ro l ,  fo llowed 
by a two-hand catch with control .
3 Basket Catch Use of  o ther  body pa r ts  than  the 
hands  and fingers to enable a 
successful catch. Hands and 
fingers may also be used.
2 H and Contact Hands touch ball but a t tem pt  to 
catch failed and ball d ropped  to 
f l o o r .
1 A t t e m p t An a t tem pt  to catch the ball was 
made but  the re  was no hand 
contact and the ball d ropped  to the 
f l o o r .
0 No A ttem pt No visible a t tem p t  was made to 
catch o r  stop the ball.
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Pilot Study G x P X T  A N O V A  Summary Table
S o u r c e d f SS MS F P
G roup  (G) 1 8 . 1 6 7 8 . 1 6 7 0 . 6 1 6 0 . 4 6 2
P r o m p t 2 1 4 . 5 8 3 7 . 2 9 2 0 . 5 5 0 0 . 6 0 3
G x P 2 3 0 . 0 8 3 1 5 . 0 4 2 1 .1 3 5 0 . 3 8 2
E r r o r 6 7 9 . 5 0 0 1 3 . 2 5 0
T im e  (T) 1 8 . 1 6 7 8 . 1 6 7 1 . 3 0 7 0 . 2 9 7
G x T 1 1 0 . 6 6 7 1 0 . 6 6 7 1 . 7 0 7 0 . 2 3 7
P x T 2 2 8 . 0 8 3 1 4 . 0 4 2 2 . 2 4 7 0 . 1 8 7
G x P  x T 2 1 2 . 5 8 3 6 . 2 9 2 1 . 0 0 7 0 , 4 2 0
E r r o r 6 3 7 . 5 0 0 6 . 2 5 0 -------------
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APPENDIX E Continued
Pilot  S tudy  Data Scores  M eans  Table
G r o u p P r o m p t P r e t e s t P o s t t e s t
MR 3 4 0 4 9
MR 3 4 9 4 9
MR I 4 7 4 6
MR 1 4 6 4 5
MR 0 4 4 3 9
MR 0 4 6 4 5
M e a n 4 5 . 3 3 4 5 . 5 0
ND 3 4 5 4 6
ND 3 4 2 3 7
ND 1 4 7 4 6
ND 1 4 5 4 5
ND 0 4 7 4 4
ND 0 4 7 4 0
M e a n 4 5 . 5 0 4 3 . 0 0
APPENDIX F 
INTEROBSERVER AGREEMENT DATA
In te ro b se rv e r  A g re e m e n t  ( IO A )  By Sco re rs  A f te r  T ra in in g
Catches Scored A g r e e m e n t s D i s a g r e e m e n t s IOA*
O b sc  rvc r s 240 217 23 90.041%




Research  Design 
2 X 3 X 2  ANOVA
G r o u p
N = 72
M en ta l ly  
n =
R e ta rd e d
36
N o n d i s a b l e d  
n = 36
No P r o m p t s P r e T  es t P o s t T e s t P r e T e s t P o s t T e s t
n = 24 Ramp T o s s Ramp T os s Ramp T o s s Ramp T o s s
1 P r o m p t P r e T e s t P o s t T e s t P r e T e s t P o s t T e s t
n = 24 Ramp T o s s Ramp T os s Ramp T o s s Ramp T o s s
3 P r o m p t s P r e T e s t P o s t T e s t P r e T e s t P o s t T e s t
n s  24 Ramp T o s s Ramp T o s s Ramp T o s s R a m p T o s s
APPENDIX H 
M EANS AND STA N D ARD  DEVIATION TABLES
S t a t P r e t e s t P o s t t e s t R a m p T o s s Overal l  x
N D  N o  Prompts M e a n 4 5 . 0 0 4 6 . 5 8 4 7 . 4 2 4 4 .1 4 5 . 7 9
Sx 3 . 6 2 3 . 9 6 3 . 9 0 3 .8 1
N D  1 Prompt M e a n 4 6 . 6 7 4 8 . 8 3 4 9 . 5 0 4 6 . 0 4 7 . 7 5
Sx 2 . 2 7 2 . 7 2 1 .9 8 3 . 3 8
ND  3 Prompts M e a n 4 6 . 6 7 4 7 . 6 7 4 8 . 5 0 4 5 . 8 4 7 . 1 7
Sx 2 . 4 2 2 . 2 3 1.51 3 . 0 4
MR N o M e a n 4 1 . 1 7 4 3 . 5 8 4 2 . 5 8 4 2 .1 4 2 . 3 8
Sx 4 . 3 7 5 . 2 3 5 . 1 2 4 . 4 3
MR 1 P rompt M e a n 4 3 . 4 2 4 7 . 1 7 4 6 . 9 2 4 3 . 6 4 5 . 3 0
Sx 3 . 9 4 2 . 4 8 4 . 3 8 2 . 2 7
M R 3 Prompts M e a n 4 5 . 2 5 4 5 . 9 2 4 6 . 6 7 4 4 . 5 4 5 . 5 8
Sx 2 . 6 0 3 . 0 0 1 .9 7 4 . 0 6
Overal l  x 3 6 . 9 2 3 8 . 6 8 3 8 . 8 5 3 6 . 7 3 7 . 8 0
3 8
APPENDI X H Cont inued
P r o m p t  G r o u p  M ean  S co re s  and  
S ta n d a rd  D ev ia t io n  T o ta l s  T a b le
G r o u p S t a t P r e t e s t P o s t t e s t R a m p T o s s O v era l l  x
N o  P r o m p t s M e a n 4 3 . 0 8 4 5 . 0 8 4 5 . 0 0 4 3 . 1 7 4 4 . 0 8
Sx 4 . 3 8 4 . 7 9 5 . 0 9 4 . 1 7
1 P r o m p t M e a n 4 5 . 0 4 4 8 . 0 0 4 8 . 2 1 4 4 . 8 3 4 6 . 5 2
Sx 3 . 5 6 2 . 6 9 3 . 5 8 3 . 0 6
3 P r o m p t s M e a n 4 5 . 9 6 4 6 . 7 9 4 7 . 5 8 4 5 . 1 7 4 6 . 3 8
Sx 2 . 5 6 2 . 7 3 1 .9 5 3 . 5 7
O vera l l  x 4 4 . 6 9 4 6 . 6 2 4 6 . 9 3 4 4 . 3 9 4 5 . 6 6
4 0
A P P E N D IX  H Cont inued
ND and MR Group Mean Scores  and 
S tandard  D ev ia t ion  Tota ls  Tab le
G r o u p S t a t P r e t e s t P o s t t e s t R a m p T o s s Overal l  x
ND M e a n 4 6 . 1 1 4 7 . 6 9 4 8 . 4 7 4 5 . 3 3 4 6 . 9 0
Sx 2 . 8 7 3 . 1 2 2 . 7 3 3 . 4 3
MR M e a n 4 3 . 2 8 4 5 . 5 6 4 5 . 3 9 4 3 . 4 4 4 4 . 4 2
Sx 3 . 9 8 3 . 9 5 4 . 4 2 3 . 7 3
Overa l l  x 4 4 . 6 9 4 6 . 6 2 4 6 . 9 3 4 4 . 3 8 4 5 . 6 6
PLEASE NOTE:
Paga<») mtaaing in numtoar only; tatrt foHows. 
Filmed as racaivsd.
UMI
A PPEN DIX I 
EXTENDED REVIEW O F LITERATURE
{A} Brief  Review
Research  has  show n  that  m enta l ly  re ta rded  (M R )  ch i ld ren  
d ev e lo p  and acquire  m otor  skills at a s low er  rate and to  a 
lesse r  d eg ree  o f  c o m p e te n ce  than their  nond isab led  (N D )  peers  
(Francis  & Rarick,  1959; Malpass ,  1963; Rarick ,  1973; Bruin inks ,  
1974; M ann,  Burger  & Proger ,  1974; Ulr ich, 1983). N D  children 
g enera l ly  walk  by age 12 m on ths  c o m p a red  to m en ta l ly  
re ta rded  c h i l d r e n ’s 3.2 years  (F ran k e n b u rg  & D odds ,  1967; 
Sherri l l ,  1986).  Bru in inks  (1974),  in his rev iew o f  l i tera ture on 
phys ica l  and  m o to r  pe r fo rm a n c e  o f  re ta rded  pe rso n s ,  s ta ted 
that M R chi ldren  and adults  are cons is ten t ly  infer ior  to N D  
persons  on m easu re s  o f  phys ica l  d e ve lopm en t ,  and g ross  & fine 
m o to r  abili t ies .  He a lso  s tated that m otor  pe r fo rm ance  o f  
m en ta l ly  h a n d ic a p p e d  pe rsons  is m ost  im pa i red  on m easu res  
tha t  r e q u i re :
• High  incen t ive  m ot iva t ion  for  o p t im u m  
p e r f o r m a n c e
• C o n c e p tu a l  u n d e r s t a n d in g  o f  m o v e m e n t  pa t te rn s  
d e m a n d in g  a  series  o f  responses
4 2
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• M o v e m e n t  pa t te rns  r eq u i r in g  s im u l t a n e o u s  or
sequent ia l  in tegra t ion  o f  var ious  senses  and parts  
o f  the body.
Rarick  (1980)  reported  that mildly  MR ch i ld ren  were .96 
s ta n d a rd  d e v ia t io n s  b e lo w  the m ean  m o to r  p e r fo rm a n c e  
com pared  to their  N D  peers.  Ulrich (1983)  found  that  ND 
ch i ld re n  were  a p p ro x im a te ly  3.5 years  ahead  o f  thei r  m ild ly  
MR peers  on q u a l i ta t iv e  p e r fo rm an ce  o f  tw e lve  fu n d am en ta l  
m o to r  skills.
{B } Motor  Learning
Lit t le  is kn o w n  about  the m otor  learning capac i ty  and 
potential  o f  the MR child.  M otor  Learning is def ined  as changes  
in the in fo rm at ion  p rocess ing  c o m p o n e n t  o f  m o to r  skill  
p e r fo rm a n c e  (M ar ten iu k ,  1976). R esea rch  sugges ts  that  these 
chi ldren  d o  not learn m o to r  tasks easi ly ,  nor  d o  they readily 
t ransfe r  sk il ls  f rom  fam il ia r  m oto r  tasks to  u n fam il ia r  ones  
(Brown,  1974; Belmont  & Butterfield, 1977; Rar ick & McQuillan ,  
1977; Borkowski  &  C avanaugh ,  1979; Brown & C am pione ,  1986; 
D rum m er ,  1988; and Bouffard ,  1990). As  a group,  MR 
ind iv idua ls  have  an e x t r em e ly  d i f f icu l t  t ime iden t i fy ing  and 
us ing  sa l ien t  s timuli  d u r in g  d isc r im in an t  lea rn ing  tasks  
(Zeam an  & House,  1963).
(B J  In fo rm at ion  Process ing
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W hile  several  fac tors  con tr ibu te  to  MR c h i ld r e n ’s p rob lem  
in m o to r  skill  acqu is i t ion ,  in fo rm at ion  p rocess ing  d e f ic ien c ie s  
s eem  to  be the largest s ingle  fac tor  in terfer ing  with their 
d e v e lo p m e n t  and acquis i t ion  o f  m o to r  skil ls  (B ro w n ,  1974,
1975 M erce r  & Snell ,  1977; Belmont ,  1978; B e lm ont  & 
But te r f ie ld ,  1977 ; Bouffard ,  1990).
In fo rm a t ion  p rocess ing  refers  to  the m enta l  or  co gn i t ive  
c o m p o n e n t s  invo lved  in the input ,  d e c i s io n -m ak in g ,  and 
feedback  phases  o f  p e r fo rm an ce ,  (D ru m m e r ,  1988). V ernon  
(1 9 8 6 )  s ta ted  tha t  d i f fe rences  in p e r fo rm an ce  b e tw een  MR and 
N D  indiv iduals  on a variety  o f  cogni t ive  tasks may be 
a t t r ibu ted  to d i f fe rences  in the speed of  execu t ion  o f  basic  
in fo rm a t io n  p ro cesses  and p ro b le m -s o lv in g  skil ls  and s t ra teg ies  
ra ther  than to kn o w led g e  d if ferences .  He s ta ted that MR 
ind iv id u a l s  gene ra l ly  fail to use lea rn ing  s t ra teg ies  before  
t ra in ing ;  h o w ev er ,  they can im p lem en t  a s t ra tegy  and  im p ro v e  
the ir  p e r fo rm a n c e  with m in im al  ins t ruc t ion  o r  co ac h in g .
T o  p e r fo rm  m otor  skil ls  success fu l ly  a learner  m u s t  be 
able  to at tend to:
1 T he  co r rec t  a spec ts  o f  the en v i ro n m e n t ;  select ,  
o rg an ize  an d  in te rp re t  the  input
2 Select  or plan  a  m oto r  response  that is co m p a t ib le  
w i th  the  e n v i r o n m e n t
3 O rg an ize  the  se lec ted  response
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4 E x ecu te  the a p p ro p r ia te  m o v e m e n t  as  p lanned
5 A n a ly z e  the  m o v e m e n t  and o u tco m e  in fo rm a t ion  to
eva lua te  that response ,  in case he or she  must  
m od ify  the next  response .
Bouffa rd  (1990)  s ta ted  that the lag in m o v e m e n t  skill 
d e v e lo p m e n t  be tween  MR and N D  ch i ld ren  rela tes  to  several  
f a c to r s :
• K n o w ledge  base or abil i ty to access  it
• S p o n ta n e o u s  use of  p rac t ice  s tra teg ies
• M e ta c o g n i t i v e  k n o w le d g e  and  u n d e r s t a n d in g
• P rac t ice  and m o t iva t ion
Severa l  s tudies  have  reported  that if MR ch i ld ren  are  taugh t  
a p p ro p r ia t e  s t ra te g ie s ,  the i r  p e r fo r m a n c e  d o e s  im p ro v e .  
H ow ev er ,  i f  the same ch i ld ren  are a sked  to p e r fo rm  the same 
ta sks  later ,  they  d o n ' t  use the a p p ro p r ia te  s t ra teg ies  unless  
req u es ted  to use them. M etacogn i t ive  k n o w led g e  refers  to 
w h a t  learners  k n o w  abou t  their  own in fo rm at ion  p rocess ing  
sys tem s .  M e ta co g n i t iv e  u n d e r s tan d in g  refers  to  the l e a r n e r ’s 
ab i l i ty  to c o n s id e r  req u i rem en ts  o f  the task,  the e n v i ro n m e n ta l  
cond i t ions ,  and the resources  avai lab le  to m an ag e  the  s i tua t ion  
(K eogh  & Sugden ,  1985). Borkowski ,  Reid & Kurtz  (1984) 
r ep o r ted  tha t  m e n ta l ly  re ta rd e d  in d iv id u a ls  d i f f i cu l t i e s  w ith  
p ro b le m  so lv ing  were  due  to de f ic ien t  m e ta co g n i t iv e  
k n o w le d g e  and u n de rs tand ing  abil i t ies .  MR ch i ld re n  n o rm a l ly
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have  less exper ience  with m otor  tasks than ND chi ldren .  In 
add i t ion ,  MR ch i ld ren  of ten exper ience  learn ing  fa i lu res  w hich  
d e c rease  the ir  ex p ec ta n c y  for  be ing  successful .  Th is  dec rease d  
expec tancy  m ay  lead to a lack of motivat ion to succeed  (Bal ia  & 
Zeig ler ,  1979; Borkowski ,  W ey h in g ,  & Turner ,  1986).
( B } Learn ing  Stra tegies
In c o rp o ra t in g  a p p ro p r ia te  lea rn ing  s t ra teg ie s  ea r ly  in the 
d e v e lo p m e n t  of  m o to r  skills helps  MR ch i ld ren  learn to 
co m p e n s a te  fo r  thei r  d e c reased  co gn i t ive  abi li t ies .  W ade ,  
Hoover ,  and Newell  (1983)  p roposed  a  method to inst ruct  MR 
ind iv idua ls  based on analys is  o f  the in d iv id u a l ’s capab i l i t ie s  in 
re la t ion  to requ i rem en ts  o f  the task(s)  to be learned. They  
sta ted that  in s t ruc to rs  should  in co rpo ra te  task an a ly s is  (see  
Sherr i l l ,  1986 pp. 136-138),  k n o w le d g e  o f  resul ts ,  and 
va r ia t ion  o f  both the s t im ulus  and the re sponse  c o m p le x i ty  that  
m ed ia te s  m o to r  ac t iv i ty  (p rac t ice )  in t ra in ing MR ind iv iduals .  
Th is  t ra in ing  w ou ld  prov ide  MR indiv iduals  the ab i l i ty  to adapt  
the ir  n ew ly  learned skills w hen  the s ituat ion requ ires  it. An 
exce l len t  r e fe rence  to g rasp  the basic concep ts  o f  the topics  
d iscussed  in this article is Basic S tu ff  Scr ie s  1: V olum e 3- M otor  
L e a r n i n g  (Ro ths te in  and W ugha l te r ,  1987).
Th is  sect ion o f  the paper  will def ine  var ious  learning 
s tra teg ies ,  as well  as  desc r ibe  s tud ies  that  used those 
s t ra teg ies .  A var ie ty  o f  learn ing  s t ra teg ies  have  been  reported
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with va ry ing  deg rees  of  success .  Var ious  researchers  use 
d i f fe ren t  t e rm ino logy  to de f ine  their  learning s t ra tegy  (e .g . ,  cue  
versus  p ro m p t) ;  how ever ,  for  this paper  the var ious  lea rn ing  
s tra teg ies  are def ined  as follows.
(C) Cueing
A cue is de f ined  as a s t im ulus  p rov id ing  in fo rm at ion  that  
an exp l ic i t  s t im ulus  or  a s t imulus  with cer ta in  charac te r is t ics  
wil l  subsequen t ly  ap pear  as the target  (Hart ley ,  Kieley  & 
Slabach,  1990). An exam ple  of  a cueing  strategy is using an 
a r row  poin t ing  to w here  a target  will soon appear .  Sugden 
(1978)  found  that m ild ly  m en ta l ly  re tarded  ch i ld re n  w ere  less 
l ikely to use cu e ing  than their ND  peers.
{C ) P rompt ing
P r o m p t i n g  is def ined  as an instruct ion to a t tend to a 
p a r t ic u la r  aspect  o f  a multi  d im ens iona l  s t imulus  or  to carry  
out a par t icu la r  operat ion  on it (Hart ley ,  Kieley & Slabach,
1990) . P ro m p ts  reduce  the l e a r n e r ’s unce r ta in ty  abou t  the 
u p co m in g  s t imulus .  They  in fo rm  the learner  abou t  the basis  
for  the correct  response .  An exam ple  o f  a p rom pt  is a star ting 
signal  in a track meet.
(C )  Rehearsal
R e h e a r s a l  refers  to s im ple  labeling and repet i t ion  o f  
typical verbal  o r  p ic ture  stimuli (B aum eis te r ,  1984). Kelso  et 
al . (1979)  co n d u c ted  3 l inear  pos i t ion ing  e x p e r im en ts  with 35
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m ild ly  m e n ta l l y  r e t a rd e d  s tu d en ts .  T h e y  r ep o r te d  tha t  the 
m e n ta l l y  r e t a r d e d  c h i ld re n  c o u ld  m a in ta in  k in e s th e t i c  
in fo rm a t io n  up  to  7 seconds ,  Re id  (1 9 8 0 )  r epo r ted  that  M R 
c h i ld re n  d o  no t  e n g a g e  in sp o n ta n e o u s  r eh ea rsa l  o f  m o to r  
in fo rm a t io n  w h i le  N D  ch i ld re n  d o  use  rehearsa l  s t ra teg ies .
{C} A t ten t iona l  Focus ing
A t t e n t i o n a l  F o c u s i n g  refers  to c o n c e n t r a t i n g  o n  a  
ce r ta in  a sp ec t  o f  a m o to r  task. An e x a m p le  o f  this  is p repar ing  
fo r  a g ro u n d s t ro k e  in tenn is  by fo cu s in g  y o u r  c o n c e n t r a t io n  on 
the  tenn is  ball  as  it c o m e s  o f f  y o u r  o p p o n e n t ’s racket.
A t te n t io n a l  fo cu s  t r a in in g  t e c h n iq u e s  are  used  f r e q u e n t ly  used  
by e l i te  p e r fo rm e rs  in w e ig h t  l i f t ing (S h e l to n  and  M o h o n e y ,  
1978),  Z i e g l e r  (1 9 8 7 )  r e p o r t e d  that  b e g in n in g  tenn is  p lay e r s  
c o u ld  im p ro v e  th e i r  a cq u is t io n  o f  g r o u n d s t r o k e s  by us ing  
a t ten t iona l  focus ing .  C o n c e n t r a t in g  is a lea rned  skill  and  can  be 
im p ro v e d  th ro u g h  p rac t ice  (L o e h r ,  1982).  B u i ld in g  p rac t ice  
p a t te rn s  tha t  in c o rp o ra te  a t t en t io n a l  f o c u s in g  will  lead  to 
im p ro v e d  m o t o r  skill  p e r fo r m a n c e .  A t te n t io n a l  fo c u s in g  
s t r a teg ie s  c o u ld  eas i ly  be im p le m e n te d  in m o t o r  skill  t r a in in g  
p r o g ra m s  for  y o u n g  N D  an d  m i ld ly  m e n ta l ly  r e ta rd ed  c h i ld re n .  
{A} E n h a n c in g  A cqu is i t ion  o f  M otor  Skil ls
T h i s  r e v i e w  o f  l i te ra tu re  has  sh o w n  that m e n ta l ly  
r e t a rd ed  in d iv id u a l s  lag b eh in d  th e i r  N D  peers  on  p e r fo r m a n c e  
o f  m o to r  skills .  Yet ,  they  can  e n h a n c e  thei r  lea rn ing
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cap ab i l i t i e s  by rece iv in g  ins t ruc t ion  in d e v e lo p in g  learn ing  
s t ra teg ies .  C u e in g ,  p ro m p t in g ,  rehearsa l ,  and a t ten t ional  
focus ing  can  be eas i ly  im plem ented  into p rogram s in w hich  MR
children  are taught .  T hese  learning s tra tegies  will help MR
ch i ld re n  increase  and im prove  their  m o to r  skills and at ta in
p e r fo rm a n c e  levels  c lose r  to  their  N D  peers.
Teachers  can  enhance  the acquis it ion  o f  m otor  skil ls  o f  
MR s tuden ts  by pay ing  a t ten t ion  to their  e n v i ro n m e n t ,  prac t ice ,  
l ea rn ing  s t ra teg ies ,  and  m ot iva t ion .
{B } En v i ro n m en t
T he  lea rn ing  en v i ro n m e n t  should  be o rgan ized  to p rov ide  
favo rab le  cond i t ions  for  the M R s tudent  to learn and pract ice 
new ly  acqu i red  s t ra teg ies  and skills. C ru ic k sh a n k s  (1967);  
M aste rs ,  Mori  and Lange  (1983);  and Sherr i l l  (1988)  have 
s u g g es ted  several  th ings  that  will im prove  the  lea rn ing  
e n v i r o n m e n t :
• In c lu d e  h ig h ly  s t ru c tu re d  te a ch in g  e n v i r o n m e n t
• E l im in a te  i r re levan t  aud i to ry  and  v isua l  s t imuli
• Inc rease  the s t im ulus  va lue  o f  the e q u ip m e n t
• Break  d o w n  co m p le x  sk il ls  into sm a l le r  teachab le  
c o m p o n e n t s
• R ed u ce  the s ize o f  the learn ing  e n v i ro n m e n t
• P ro v id e  ac t iv i t ies  that m o t iva te  and in teres t  
ch i ld ren ,  and lead  to inc reased  a ch ie v e m e n t
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• V a ry  the  c o m p le x i ty  o f  ac t iv i t ie s  to be lea rned  
A n  e x a m p l e  o f  a h ig h ly  s t ru c tu red  te ac h in g  e n v i r o n m e n t  w o u ld  
be a 3 0  m in u te  ad ap ted  P E  c las s  in w hich  the  s tu d en ts  " k n o w  
the r o u t in e ” (i .e. ,  they k n o w  at the start  o f  c lass  there  will  be 5 
m in u te s  o f  w a r m u p  ac t iv i t ie s ;  4 f ive  m in u te  lea rn in g  s ta t io n s  
w h e re  s tu d en ts  ro ta te  a f te r  they  hear  a w his t le ;  an d  f ina l ly ,  a 5 
m in u te  r e v i e w  o f  w h a t  w as  lea rned  to d a y  and  c o o l d o w n  p e r io d  
at the  en d  o f  c la ss ) .  I r re levan t  s t imuli  c o u ld  be e l im in a te d  by 
p u t t in g  a w a y  o r  h id ing  u n u s e d  e q u ip m e n t ;  sh u t t in g  d o o r s ,  and  
w in d o w s  in the  t each in g  area  . In c reas in g  the  s t im u lu s  va lue  
can  be  as s im p le  as  us ing  br ight  co lo red  bal ls  an d  im p lem en ts .  
A p p ly in g  task  ana lys is  to skil ls  that you teach  a l lo w s  you  to 
b reak  d o w n  e a c h  skil l  in to  sm a l le r  c o m p o n e n t s  tha t  m a y  be 
e a s i e r  fo r  the  M R  s tu d en t  to c o m p h r e h e n d  an d  p e r fo rm .  
R e d u c in g  the  s ize  o f  the lea rn ing  e n v i r o n m e n t  to  a m in im u m  
(in a  la rge  r o o m  or  g y m n a s iu m  traff ic c o n e s  can  be set up as  
b o u n d r y  m a r k e r s  to r ed u c e  sp a c e )  but  sti ll  i n su r in g  safe ,  
s u c c e s s fu l  p a r t ic ip a t io n ,  a l lo w s  you  as  t e ach e r  m a x im iz e  
in s t ru c t io n  and  k e e p  y o u r  s tu d e n ts  f ro m  w a n d e r in g  o f f  task .  
P r o v id i n g  in s t r u c t io n a l  a c t iv i t i e s  tha t  m o t iv a te ,  c h a l l e n g e  a n d  
in te re s t  y o u r  s tu d e n t s  lead to in c rea sed  p a r t i c ip a t io n  and  
su ccess ;  and  less  b o r e d o m  and  f rus t ra t ion  o f  y o u r  s tu d en ts .  
C h a n g i n g  ac t iv i ty  in tens i ty  a l lo w s  y o u r  s tu d e n t s  a c h a n c e  to  
r e c o v e r  f ro m  s t r e n u o u s  a c t iv i t i e s  by p r o v id in g  th e m  a
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"b re a th e r” w h en  they per form  s low er  paced  act iv i t ies .  Also,  by 
a l t e rn a t in g  c o m p le x  w i th  s im p le  m o to r  ac t iv i t ies ,  the s tuden ts  
are  ab le  to succeed  in per fo rm ing  som e tasks and yet  be 
ch a l le n g e d  and m ot iva ted  to perform  the m ore  d i f f icu l t  tasks.
{B } Practice
The  teacher  needs  to be aware  o f  the need  for  concep tua l  
u n d e r s ta n d in g  of  m o v e m e n t  pa t te rns  that d e m a n d  a ser ies  o f  
r e sp o n s e s  or  requ i re  s im u l tan eo u s  o r  s equen t ia l  in te g ra t io n  o f  
var ious  senses  and  parts  o f  the body. The indiv idual  parts  of  
these  tasks need to be pract iced then in tegra ted  in a logical 
s equence .  U s ing  task ana lys is  and /or  teach ing  the m oto r  skills 
us ing  the "W h o le -P a r t -W h o le"  m e thod  will a l low  the lea rne r  
am p le  t im e  and  oppor tun i ty  to d e v e lo p  and use  these  newly  
a cq u i r e d  skil ls .
A var ie ty  o f  learn ing  s ta tions  and  pract ice  schedu les  
a l lo w  the d isab led  learner  to  exp lo re  d i f fe ren t  m e th o d s  o f  
us ing newly  acquired  m o to r  skills.  Learn ing  s ta t ions  a l low the 
lea rner  to  co n cen t ra te  and pract ice  on a varie ty  o f  m oto r  skills 
that  are  incorpora ted  into a gam e  or  activity.  L ea rn ing  s ta t ions  
to  w ork  on  softbal l  skills cou ld  include s ta t ions  on batt ing,  
f ie ld ing,  th row ing ,  pi tching,  as wel l  as a gam e type se t t ing to 
br ing  all the skills that are used together .  New tasks should  be 
p re sen ted  in s im ple  terms with ad eq u a te  t im e  to learn that 
task befo re  ano the r  one is in troduced.  Learned  skil ls  and
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act iv i t ies  should  be inc luded in future ins truc t ion  to check  for 
re ten t ion  o f  those  skills by your  MR students .
{B] T e a c h in g  and Learn ing  Strategies
M R chi ldren  need ass is tance  in m ak ing  the co n n ec t io n  
b e tw een  d i f fe ren t  tasks ,  so they can tearn to t ransfe r  skills 
f rom  fam il ia r  tasks  to unfamil ia r  ones. B row n & C am p io n e  
(1 9 8 6 )  list e ight  guide l ines  that  will help  train MR indiv iduals  
to  ut il ize t ransfer  o f  skills f rom one task to another .  Those  e ight  
g u id e l in e s  are:
1. K now  your  dom ain
2. K now  y o u r  learner
3. Tra in  m ul t ip le  con tex ts  to f inesse  w e ld ing  p rob lem
4. S e l f  m an ag e m e n t
5. D irec t  ins t ruc t ion  in genera l iza t ion
6. D irec t  feedback
7. E x p e r t  scaffo ld ing
8. Tra in ing  in situ
K n o w led g e  o f  the physica l  activi ty will a l low  the teacher  to do 
a task analysis  of  skills to be learned. K now ing  the 
d e v e lo p m e n ta l  s ta tus ,  e.g.  eva lua t ing  m o to r  skills  with  P eabody  
D eve lopm enta l  M otor  Scales  (Folio  and Fewell ,  1983),  o f  the 
l ea rn e r  wil l  p ro v id e  ins ight  in to  a p p ro p r ia te  task p resen ta t ion  
and sequence  o f  co m p o n en ts  of  the task. The weld ing  p rob lem  
can  be m in im ized  by having the learner  train and  use the skills
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in a var ie ty  o f  appropria te  sett ings su h as w eld ing  the skill  o f  
ca tch ing  by  par t ic ipa t ion  in flag football ,  softball ,  and 
basketbal l .  The  aim o f  self  m an ag em en t  is to keep  the learner  
in fo rm ed  and an ac t ive  par t ic ipan t  in the learn ing  process .
Th is  in v o lv e m e n t  en c o u rag e s  the s tudent  to take more  
respons ib i l i ty  for  learning.  D irec t  f eedback  should  inc lude  
exp l ic i t  f eedback  co n ce rn in g  the e f fec t iveness  o f  the skil ls  they 
are learn ing .  The teacher  needs  to rem em b er  that MR chi ldren  
can re ta in  in fo rm at ion  for  a short  t ime. G enera l iza t ion  o f  the 
use of  skil ls  can  be e n h an ce d  by helping the student  
unders tand  how learned  skil ls  can be used  in a variety  o f  
s ituat ions ,  e.g. ,  overhand  th row skill can be used in softbal l ,  
th row ing  at targets ,  or p laying ca tch  with a friend. Expert 
sca ffo ld ing  refers  to s itua t ions  in which  the exper t  ( teacher)  
gu ides  the  n o v ice  ( learner)  to increased  pa r t ic ipa t ion  levels,  for 
ex a m p le ,  w hen  learn ing  a new skill  the learner  p lays  a gam e  
fo r  f ive  m inu tes  and the par t ic ipa t ion  t ime is increased  as the 
s tuden t  masters  that skill .  T ra in ing  in situ p rov ides  pract ice  in 
tasks as c lose  as possib le  to the target  task(s).  P rac t ic ing  m otor  
ski lls  in gam e- l ike  s i tua t ions  such as  pract ice  k ick ing  by hav ing  
s tudents  kick soccerba l ls  into a soccer  goal. .
The teacher  can assist  the MR chi ld  by w ork ing  on 
in fo rm at ion  p rocess ing  for  the tasks. Often,  prac t ice  is needed 
on the speed o f  response  and on use o f  p rob lem -so lv ing  and
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l e a rn in g  s t ra teg ies .  T o  p e r fo rm  m o to r  skills ,  a l ea rne r  m u s t  be 
a b le  to se lec t ,  o rg a n iz e  and in te rp re t  the input .  In c o rp o ra t in g  
a p p r o p r i a t e  l e a rn in g  s t r a t e g ie s  e a r ly  in d e v e l o p m e n t  o f  m o t o r  
sk i l ls  he lps  M R  ch i ld ren  learn  to c o m p e n s a t e  for  the ir  
d e c r e a s e d  c o g n i t iv e  ab i l i t ies .  V a r ia b i l i ty  o f  p rac t ice ,  p ro v id in g  
verba l  p ro m p ts ,  an d  f e e d b a c k  a f te r  p e r fo r m a n c e ,  wil l  he lp  the 
M R  ch i ld  learn  to iden t i fy  and use sa l ien t  s t im ul i  d u r ing  
l e a r n i n g  ta sk s .
W a d e ,  N e w e l l ,  and  H o o v e r  (1 9 8 3 )  p ro p o se  a m e th o d  to 
ins t ruc t  and  tra in  MR in d iv id u a l s  based  on an a ly s is  o f  the 
i n d iv id u a l ' s  c ap a b i l i t i e s  in re la t ion  to r e q u i r e m e n t s  o f  the 
ta sk (s )  to  be lea rned .  T h e y  s ta ted  that  in s t ru c to rs  shou ld  
i n c o r p o ra t e  t a sk  a n a ly s is ,  k n o w le d g e  o f  resu l t s ,  an d  v a r ia t io n  
o f  bo th  the s t im u lu s  an d  the r e sp o n s e  c o m p le x i ty  tha t  m e d ia te s  
m o to r  a c t iv i ty  in t ra in in g  M R  ind iv idua ls .  Th is  w o u ld  p ro v id e  
M R  in d iv id u a l s  the ab i l i ty  and  o p p o r tu n i ty  to m o d i fy  a n d /o r  
a d a p t  the i r  n e w ly  lea rned  sk i l ls  w h e n  the s i tua t ion  r e q u i re d  it.
S ince  M R  ch i ld ren  o f ten  fail to  use  lea rn ing  s t ra teg ies  
s p o n ta n e o u s ly ,  the t e a c h e r  can  im p ro v e  the ir  p e r fo r m a n c e  by 
u s in g  t e a c h in g  m e th o d s  tha t  r e m in d  th em  o f  w h a t  they  are  
t ry ing  to  a cc o m p l i sh  in the ac t iv i t ies ,  e .g . ,  te l l ing  the s tuden t  to 
r e m e m b e r  to  " th ro w  the ball  hard,  and  fo l lo w  th ro u g h "  so tha t  
s tu d e n t  can  pu t  forth  the i r  best  e f for t  at  an u p c o m in g  schoo l  
fie ld day.  T o  p e r fo rm  m o to r  skills,  a M R chi ld  m u s t  be ab le  to
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deal  w ith  m o v e m e n t  and o u tc o m e  in fo rm a t io n  to eva lua te  that  
r e sponse ,  in case  m o d if ica t ions  are needed  for nex t  response .  
Cue ing  and  p rom pt ing  he lp  MR ch i ld ren  increase  their  
p e r fo rm a n c e  levels  c o m p a ra b le  to ch i ld ren  severa l  y ea rs  older .  
A s tudy  by S ch m alfe ld t  (1992)  showed  that one p ro m p t  was  as 
ef fec t ive  as 3 p rom pts  in im prov ing  ca tch ing  skills in both  MR 
ch i ldren  and N D  boys.
F ina l ly ,  the teacher 's  expec ta t ion  that these  ch i ld ren  can  
learn and  pe r fo rm ,  co m b in e d  with  ad eq u a te  prac t ice  time on 
the tasks  are  im por tan t  ing red ien ts  for  e n h a n c in g  MR 
ch i ld ren 's  acqu is i t ion  o f  m otor  skill.
(B )  M otivat ion
MR ch i ld re n  often exper ience  learn ing  fa i lures  which  
d ec rea se  their  ex p ec tan cy  for  being successfu l  which  leads  to a 
lack o f  m otiva t ion  to succeed.  A good teacher  is one  who uses 
pos i t ive  re in fo rc em e n t  to guide  the s tuden ts  in bu i ld ing  their  
c o n f id en ce  and se lf -es teem.  "High f ives",  hugs ,  verbal  praise ,  
and  token ec o n o m y  sys tem s,  in w hich  good  w ork  is rew arded  
by rece iv ing  tokens  that can be cashed  in for  prizes  at the end  
o f  the w eek ,  are  m ot iva t iona l  techn iques  that  he lp  the MR 
s tuden t  st r ive to go  fo rward  and try to per fo rm  new and more 
co m p le x  m o to r  skills.
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{A} S u m m a ry
L e a rn in g  s t ra teg ies  can  be eas i ly  im p le m e n ted  into 
p rog ram s  in which  MR ch i ldren  are taught.  Th is  art ic le  has 
show n  tha t  m en ta l ly  re ta rded  ch i ld ren  can  benef i t  and  e n h an ce  
the ir  lea rn ing  capab i l i t ies  and m o to r  ski lls by:
• I n c o rp o r a t in g  in s t ru c t io n  d e v e lo p in g  l e a rn in g  
s t r a t e g i e s
• S t ruc tu ra l  c h a n g e s  in the lea rn ing  e n v i ro n m e n t
• V ary in g  the p rac t ice  co n d i t io n s  and co m p lex i ty  o f  
skills to  be learned.
• I m p l e m e n t i n g  m o t iv a t io n a l  t e c h n i q u e s
T h e se  lea rn ing  s t ra teg ies  ass is t  MR ch i ld ren  im p ro v e  
the ir  m o to r  skills  and  a t ta in  p e r fo rm an ce  levels  c o m p a ra b le  to 
their  N D  peers.
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